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tumor (Pindborg tumor): A case studyIda Marie Tabangay-Lim *, Raymund Noel C. Mallari,
Noelito M. Lacsamana, Dexter Domingo Z. Paz,
Arthur Rico R. Villafuerte, Peter Raymund M. QuilendrinoDepartment of Surgery, St. Martin de Porres Charity Hospital A. Bonifacio, St. San Juan MM, PhilippinesReceived 16 April 2005; accepted 22 April 2005Summary The calcifying epithelial odontogenic tumor (CEOT) is a rare benign but
locally aggressive odontogenic neoplasm first described as an entity by a Dutch
pathologist Jens Jorgen Pindborg in 1955. It accounts for less than 1% of all odonto-
genic lesions. In 1976, a review of the world literature comprising 113 cases was
published. Presently, there is still no documented case of a Filipino with this type
of odontogenic tumor. Although Pindborg tumors have characteristic clinical and
histopathologic features some variants can mimic malignant neoplasms. We report
of a case of recurrent calcifying epithelial odontogenic tumor which showed cyto-
logic features of malignancy. Definitive resection of the entire mass with tumor-free
surgical margins and long-term follow up are recommended.c 2005 Elsevier Ltd. All rights reserved.
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LIntroduction
The calcifying epithelial odontogenic tumor (CEOT)
otherwise known as Pindborg tumor was named
after the Dutch pathologist who first described
the entity in 1955.1 It is a rare primary tumor of
the jaw accounting for less than 1% of all odonto-
genic lesions2 and most often located at the poster-
ior mandible. It is a benign but occasionally741-9409/$ - see front matter c 2005 Elsevier Ltd. All rights rese
oi:10.1016/j.ooe.2005.04.006
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im).invasive, slow growing neoplasm with recurrence
rates of 10–15%.3 Malignant transformation is rare,
and only 2 cases have been reported in the
literature.4Case
We report of a 31 year old woman from Cavite who
consulted because of a recurrent mass in the right
submandibular area. Her illness started 15 years
ago when she noted a slowly growing mass at the
right submandibular area. An excision of the massrved.
260 I.M. Tabangay-Lim et al.was done however biopsy result was unknown.
Fourteen years later she noted recurrence of the
tumor prompting consultation at a tertiary referral
center. An incisional biopsy was done which was
interpreted as a calcifying epithelial odontogenic
tumor. Panoramic X-rays showed an osteolytic le-
sion with 6 cm defect of the right hemimandible
(Fig. 1). She likewise complained of limitation in
temporo-mandibular joint mobility as well as occa-
sional tumoral bleeding within the oral cavity. She
eventually transferred to this institution for the
definitive management.
She is a non-smoker and denies any tobacco
chewing. Her family history is likewise non-contrib-
utory. Physical examination on initial admission
centered on the head and neck area revealed a
12 · 10 cm hard, non-tender mass that is fixed to
the right mandible. The mass was shown to extend
into the lingual surface of the mandible and floor of
the mouth. There were no palpable cervical lymph
nodes. The rest of the findings were normal (Fig. 2a
and b).
In preparation for surgery, a CT scan was done.
It showed a large expansile inhomogenously
enhancing, multiloculated and septated complex
mass with large cystic compartments at the body
of the right mandible. The mass extends postero-Figure 1 Panoramic X-rays showing lytic chan
Figure 2 (a) Anterior vimedially and to the right, displacing the trachea
to the left. Extensive destruction of the body of
the mandible is noted. The primary consideration
was an ameloblastoma with dentigerous cyst as a
differential diagnosis based on these radiologic
findings (Fig. 3a and b). Oral cleansing with chlorh-
exidine was observed and prophylactic antibiotic
covering for anaerobic and gram-positive bacteria
(Clindamycin) was given. Routine pre-operative
tests like complete blood count (CBC) and chest
X-ray were done which showed normal results.
She was scheduled for elective hemimandibulec-
tomy with no plans for immediate reconstruction
due to financial constraints. The procedure was
done under general endotracheal tube anesthesia
(Fig. 4). Operative findings showed a 12 · 4 · 4 cm
hard mass emanating within the lateral and
infero-medial surface of the right mandible
(Fig. 5a–c). A right hemimandibulectomy was
carried out and the defect repaired primarily
(Fig. 6a–c). A JP drain was placed. Post-operatively
she was initially on nasogastric tube feeding and
started to feed orally on the 7th post-operative
day. The suction drain was likewise removed.
She was discharged on the 15th post-operative
day (Fig. 7). Final histopath results showed Calcify-
ing epithelial odontogenic tumor (Fig. 8a and b).ges at the body of the right hemimandible.
ew. (b) Lateral view.
Figure 5 (a) Close up view of the mass before skin
incision was made. (b) After development of skin flaps
full extent of the mass from the lateral and inferomedial
aspect of the mandible was shown. (c) Lip-split was done
to facilitate exposure.
Figure 3 (a) CT scan showing expansile inhomogenously enhancing, multiloculated septated complex mass.
(b) Extensive destruction of the body of the mandible is shown.
Figure 4 After endotracheal intubation, the operative
site was rendered aseptic by application of Betadine
solution. The area was then draped.
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after two visits she was lost to follow up.
Eighteen months later, she consulted at our
outpatient department because of recurrence of
the mass which she has noted four months prior.
The mass was noted to be hard, fixed and located
at the right submandibular area measuring
4 · 4 cm. No cervical lymph nodes were appreci-
ated (Fig. 9). A fine needle aspiration biopsy was
done and showed undifferentiated carcinoma
(Fig. 10a and b).
She underwent wide excision of the mass with
supraomohyoid neck dissection. Gross findings re-
vealed a 3.5 cm gritty and friable mass a the right
cheek within the previous mandibulectomy site.
Final histopathologic exam showed calcifying epi-
thelial odontogenic tumor (Pindborg’s tumor), with
no evidence of metastasis in two lymph nodes
(Fig. 11a–d).
Figure 6 (a) Median mandibulotomy carried out
between the central incisors. The incision was carried
through the lingual surface of the mandible and mouth
floor. (b) Right hemimandible with the tumor. The
mandible measures 13.0 · 2.9 · 1.0 cm. A well-defined
mass measuring 8.9 cm long, 4.3 cm wide and 3.5 cm
deep is enclosing the medial portion of the mandible.
The mass is 3.5 cm away from the proximal margin and
0.6 cm away from the distal margin of resection. (c) The
defect resulting from removal of the tumor showing the
median edge of the left hemimandible (short arrow) and
the floor of the mouth (long arrow).
Figure 7 Post-operative appearance of patient with
scar from lip-split incision.
Figure 8 (a) Low power view. Microsections show a
benign tumor with the histologic features of a calcifying
epithelial odontogenic tumor. (b) High power view. The
closely packed tumor cells exhibit variation in the
nuclear size and shape. In most areas, the tumor cells
are small with hyperchromatic nuclei. Other areas show
large tumor cells with pyknotic nuclei pressed against the
cell membrane and faintly eosinophilic cytoplasm. Cal-
cific spherules forming concentric lamination and large
calcific masses are seen (arrow).
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First recognized by Jens Jorgen Pindborg in 1955
but was already previously described as ‘‘adenoid
adamtoblastoma’’ by Thoma; ‘‘unusual ameloblas-
toma’’ by Tuy and ‘‘cystic odontoma’’ by Stop-
pack. The tumor is thought to arise from the
epithelial element of the enamel origin.
CEOT is uncommon and comprises less than
1–2% of all odontogenic lesions. In the 113 casesreviewed by Franklin and Pindborg,5 patients’ age
ranged from 8 to 92 years with a mean age of 40
years. The average age of nine patients described
by Ai-Ru6 was 34.2 years (range, 20–64 years).
The distribution for CEOT is nearly the same in
males and females. Two thirds of the tumor are
found in the mandible and the rest in the max-
illa.6,7 There is a marked predilection for the
Figure 10 (a) Right cheek mass aspirate cytology seen
on low power view. Clusters and aggregates of anaplastic
cells having pleomorphic hyperchromatic nuclei and
scanty to indistinct cytoplasm. A few cells appear to
have vacuolated cytoplasm. (b) Cytomorphologic findings
suggestive of a poorly differentiated carcinoma.
Figure 9 Recurrent mass at the previous operative
site.
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with unerupted or embedded tooth.8
The most common presenting complaint is that
of a painless, slow growing mass as was demon-strated in this case. Patients may also complain
of stuffiness, headache and epistaxis.
CEOT may present variable radiographic appear-
ances. Some are well-defined radiolucencies
whereas others are radio-opaque. The most com-
mon radiographic finding is unilocular radiolucency
frequently associated with embedded tooth
(Fig. 12), whereas others are primarily radio-
opaque. The radiologic findings in our patient
showed bony lytic changes. Intermediate stages oc-
cur, and the radio-opaque component ranges from
small flecks to large irregular calcified areas. On CT
scan it would appear as an expanding, multilocular
lesion within the mandible as was seen in our
patient and may contain radio-opaque areas
(Fig. 13).
The diagnosis of CEOT is based on the histologi-
cal examination revealing areas of polyhedral neo-
plastic cells, amyloid and calcific deposits.7
Microscopic section of the tumor will show nests
of closely packed polyhedral cell that frequently
demonstrate nuclear pleomorphism. Mitoses are
rare. An extracellular eosinophilic homogenous
material staining like amyloid is characteristic of
this tumor. Concentric calcified deposits, resem-
bling psamomma bodies but called ‘‘Liesegang
ring’’ (Fig. 14) are formed in the amyloid material;
these structures can become large and dense. The
nature of the amyloid-like material is unknown, but
the material appears to derive from epithelial
cells. Since calcifications were sparse in the pres-
ent case, it is considered to be a variant of the
Pindborg tumor.Behavior
The calcifying epithelial odontogenic tumor is con-
sidered to have a rate of recurrence that is much
lower than that of ameloblastoma. In the series re-
viewed by Franklin and associates, 14% of patients
experienced a recurrence. Only two cases of malig-
nant transformation from CEOT has been reported
in the literature.4 Philippssen from Germany re-
ported of a 75 year old male showing features of
malignancy and Veness9 from Australia also re-
ported of an odontogenic carcinoma. Our case
demonstrated multiple recurrence of the tumor
with the later cytologic features showing charac-
teristics of malignancy. Even though on final histo-
logic examination we failed to demonstrate the
presence of malignant degeneration of the tumor,
its locally recurrent and invasive nature of the tu-
mor has to be addressed by adequate resection
and long-term follow up as there is no known adju-
vant treatment for Pindborg tumor.
Figure 11 (a) Scanning view of the recurrent lesion. (b) Microsections of the tumor as seen on higher magnification.
(c) Higher magnification shows fairly uniform cells with pleomorphic. (d) Section of the lymph node showing mature
lymphocytes with no evidence of metastasis.
Figure 12 Radiographic appearance of Pindborg
tumor.
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See Table 1.Surgical pathology report
# 02-537 (8/23/02)Calcifying epithelial odontogenic tumor (Pind-
borg’s tumor), mass, right mandible.Gross description
Specimen consists of the right mandible removed
by right jaw resection. It consists of the mandible
measuring 13.0 · 2.9 · 1.0 cm. A well-defined mass
measuring 8.9 cm long, 4.3 cm wide and 3.5 cm
deep is noted enclosing the medial portion of the
mandible. The mass is 3.5 cm away from the prox-
imal margin and 0.6 cm away from the distal mar-
gins of resection.
It has a dark brown to gray smooth external sur-
face. The central and lateral incisors, the canine
tooth and the first premolar are found anterior to
the mass. The second premolar, 1st molar, 2nd mo-
lar and 3rd molar teeth can no longer be identified.
Serial sections of the mass show cystic spaces filled
with dark brown friable material to pale brown
gelatinous material. The cystic spaces range in
diameter from 1 to 2 cm. the cystic areas are sur-
Figure 13 CT scan and 3D image demonstrating features of Pindborg tumor nuclei showing hyperchromaticism.
Figure 14 Histologic presentation showing pleomor-
phic polyhedral cells with amyloid-like stroma with
calcifications (Liesegang rings) which is pathognomonic.
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cut surfaces.Sections
Show a benign tumor with the histologic features of
a calcifying epithelial odontogenic tumor. The clo-Table 1
CBC 8/12/02
WBC 9.55
Segmenters 0.77
Lymphocytes 0.20
Eosinophil 0.03
Monocytes 0.00
RBC 4.29
Hgb 121
Hct 0.37
Plt. Ct.
CXR Negative chest
ECG
FBS (mmol/L) 13.0 (high)
BUN (mmol/L) 2.9
Creatinine (umol/L) 76.38
HgbA1c 6.1 %sely packed tumor cells exhibit variation in the nu-
clear size and shape. In most areas, the tumor cells
are small with hyperchromatic nuclei. Other areas
show large tumor cells with pyknotic nuclei pressed
against the cell membrane and faintly eosinophilic
cytoplasm. Calcific spherules forming concentric
lamination and large calcific masses are seen.Surgical pathology report
# 04-182 (3/1/04)
(i) Right cheek mass—calcifying epithelial odonto-
genic tumor (Pindborg’s tumor).
(ii) Cervical lymph node—no evidence of metasta-
sis in two lymph nodes.1. Right cheek mass—calcifying epithelial odonto-
genic tumor8/24/04 2/29/04
6.80
0.69
0.31
0.00
0.00
4.30
105 (low) 123
0.35 0.41
Adequate Adequate
Within Normal Limits
Within Normal Limits
76.5
266 I.M. Tabangay-Lim et al. Skin covered nodular piece of tan brown
tissue which measures 4.5 · 4.5 cm excised
to a depth of 2.5 cm. the cut surface is soft
to granular, creamy and papillary.
Microscopic. Scant connective tissue stroma sep-
arating clusters of polyhedral epithelial cells with
minimally pleomorphic round nuclei and scant
clear cytoplasm. Small round eosinophilic calcifica-
tions are seen within these epithelial cells. Abun-
dant pink homogenous amyloid or enamel-matrix
like material are also seen. The tumor infiltrates
adjacent connective tissue.
2. Cervical lymph nodes
 No evidence of metastasis in two lymph
nodes.
Microscopic. Two lymph nodes composed of
mature lymphocytes. No tumor metastasis are
seen.Fine needle aspiration cytology 1/26/04
Right cheek mass aspirate:
Clusters and aggregates of anaplastic cells hav-
ing pleomorphic hyperchromatic nuclei and
scanty to indistinct cytoplasm. A few cells
appear to have vacuolated cytoplasm.Cytomorphologic findings suggestive of a poorly
differentiated carcinoma.References
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